ALTHOUGH RECENT STUDIES have demonstrated
Stroke is defined as rapidly developing clinical signs of a downward trend in both stroke mortality and inci focal (or global) disturbance of cerebral function, last dence, 1^1 the disorder still remains the third leading ing more than 24 hours or leading to death, with no cause of death and a major contributor to disability in apparent cause other than a vascular origin. Incidence most developed countries.
figures are based upon persons with one or more at Important for planning regarding stroke medical and tacks during the study period. rehabilitative care and preventive activity is the knowl All registry information (entered upon pre-coded edge of the frequency and rate of occurrence within record forms) was eventually transferred via terminal defined communities, the sort of persons who fall vic to a computer for further data processing. Appropriate tim to such attacks, the extent to which they are affect tabulations and statistical tests were performed when ed (and survive), and their exposure to facilities where necessary. Statistical hypothesis testing for 2 x 2 adequate diagnostic and specialist care is available.
tables employed both the Mantel-Haenszel test (X MH ) 7 To achieve such insight, a population-based stroke and Fisher's "Exact Test" for comparison of two incidence register began functioning in Tilburg from rates. 8 For m X n contingency tables (with sufficient October 1, 1978, which was modelled, for the most cells bearing expected frequencies of 5 or more), the part, according to the World Health Organization chi-square (X 2 ) test was applied. 8 The test of homo (WHO) Multicenter Stroke Register. 5 Preliminary geneity (X 2 ) 9 served to examine differences in stroke findings covering the first 6 months of registration incidence by sex and age, while differences in both have already been reported. 6 The present paper deals, incidence and case-fatality by age alone were exam more comprehensively, with 2 complete years of case ined by means of a test for a linear trend in proportions ascertainment. (table 2) The fundamental definitions, kinds of data ob tained, diagnostic criteria, and general procedures uti Of the 526 cases (239 males and 287 females) occur ring during the study period, 438 were first-ever at lized for case-finding, follow-up and informationtacks (200 males and 238 females). The average annu gathering have been discussed in a previous article. < 5 5  55-64  65-74  75 +  Total  Males  62,307  6,590  4,351  2,216  75,464  Females  58,746  7,371  6,117  3,658  75,892  Total  121,053 13,961  10,468  5,874 151,356 the female's. In general, at 75 + years of age, the two sexes had similar stroke risks. In general, female stroke cases were significantly older (~ 5 years on the average) than male ones (for total cases: exact p = .0004; for first-ever cases: exact p = .0005, regarding < 65 y.o. versus 65+ y.o.). The median age was 73.4 years for total cases and 72.9 years for first-ever patients.
Types of Stroke (table 3)
Cerebral infarction comprised the vast majority (82%) of strokes. More specifically, 72% of infarction were thrombotic and 9% were embolic (cardiac). Intra cranial hemorrhage made up 15% of attacks with intra cerebral hemorrhage contributing 10% and primary subarachnoid hemorrhage 5% of such cases. Only 3% of strokes were not specified as to type. The latter were found predominantly among older patients.
The relative frequency of types of stroke did not vary by sex-in-general. Below 65 years of age, howev er, males had a higher proportion of cerebral infarction (84%) (exact p = .01), more specifically thrombotic infarction (79%) (exact p = .01), than females (61% and 52%, respectively), who, in turn, had a higher percentage of intracranial hemorrhage (37% versus 16% for males) (exact p = .02). No sex differences in stroke type are noted at ages older than 65 years.
Age was found related to specific stroke type occur ring. Embolic (cardiac) infarction made up a signifi cantly higher proportion of strokes among 65-74 year olds (13%) than at other ages (7%) (exact p = .04). The relative frequency of primary subarachnoid hem orrhage was significantly higher among cases under 55 years of age (19% versus 3% for those older) (exact p = .01). Thrombotic infarction occurred more often in the age group 55 + years old (74%) than among those younger (58%) (exact p = .03). Intracerebral hemor rhage varied little by age.
Clinical Picture /. Neurological Deficits During First 24 Hours After Onset:
Level ofConsciousness. During the first day after onset, 60% of the 526 patients were fully conscious. Sixteen per cent were somnolent, 10% semicomatose and 14% comatose at some time during the first 24 hours. Fe males had more problems (47%) with consciousness than males (30%) (exact p < .0001). Age was unrelat ed to level of consciousness. Only 19% of hemorrhagic patients were fully conscious as opposed to 69% for infarction cases; furthermore, 60% of the former were semicomatose or comatose as opposed to 16% of the latter (X 2 = 84.63, d.f. = 2, p < .0001). Cases of embolic (cardiac) infarction experienced more disor ders of consciousness (58%) than thrombotic infarc tion (28%) (exact p < .0001). Speech Disturbances. Some form of speech problem was found in about two-thirds of the assessed patients (N = 473) regardless of age or sex. Thrombo-embolic infarctions were related to a higher proportion of defi cit (71% or 287 cases) than were hemorrhages (55% or 30 cases) (exact p = .01), the difference only being accounted for by the very high proportion (80% or 16 cases) of primary subarachnoid hemorrhagic patients without such difficulty (exact p < .0001).
Loss of Motor Control of Limbs. Motor deficits (paresis/ paralysis) were found among approximately 80% of 500 evaluated patients. Hemiplegia, compromising 78% of the disorders, was the predominant problem. Monoplegia was found in an additional 19%. The re maining 3% of motor deficits comprised 1% paraple gia and 2% where 3 or 4 limbs were involved. Males did not differ from females regarding the preceding, and age, likewise, bore little relationship to the pattern noted. There was a tendency for hemiplegia to be more left-sided (54%) than monoplegia (41%) (exact p = .056). Again, primary subarachnoid hemorrhage devi ated from the other stroke kinds (each with about 85% motor disturbances) in having about 70% less distur bances of motor function (X 2 = 69.68, d.f. = 3, p < .0001).
Combination of Motor (Limbs) and Speech Deficits. O f the
474 assessed patients, 92% underwent a motor and/or speech deficiency (62% of which were combined mo tor and speech, 25% motor alone, and 12% speech only). Patients with both motor and speech difficulties had a higher proportion (85%) of more severe motor deficits (hemiplegia and worse) than those with motor problems alone (71%) (exact p = .005). Also, the additional speech problem was related more to rightsided motor dysfunction (52%) than when motor diffi culties alone were found (39%) (exact p = .02). The above relationships held, in general, for males and females, the different age groupings, and for the differ ent stroke types (primary subarachnoid hemorrhage had too few cases with motor and/or speech problems for any similar appraisal).
Blood Pressure (First Measurement After Onset)*
Hypertensive blood pressures of 160 + mm Hg sys tolic and/or 95 + mm Hg diastolic were recorded for 74% of the 483 assessed stroke cases, especially fe males (77% versus 69% for males) (exact p = .05), within a short while after onset. Patients older than 65 had significantly higher systolic and/or diastolic pres sures than those younger (X 2 = 9.68, d.f. = 3,p = .02) (the 65-74 and 75 + year old groups did not differ •Includes 2 males < 55 years old and 1 female in the 55-64 years of age group with infarction due to "other mechanism." tlncludes 2 females < 55 years old with a hemorrhage stemming from a vascular malformation.
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sion (18% versus 3% for females), while females had more systolic-only hypertension (28% versus 18% for males) (both even after age-adjusting) (X 2 = 9.91, d.f. = 2, p = .01).
Medical Care 1. Diagnostic Methods:
All 526 stroke cases were seen by a family physician and/or clinical specialist (86% were examined by a neurologist) within 3 weeks after stroke onset. A brain scan was administered to a sizeable proportion of cases (56%), of which the combination of isotope scan and computer tomography prevailed over use of each method alone. Lumbar puncture was applied to 58%, cerebral angiography 5%, electroencephalography 71%, echoencephalography 45%, and electrocardiog raphy to 71% of patients. Eighty per cent of the patients were diagnosed using at least one of the following: lumbar puncture, angiography, electroen cephalography, brain scanning, or echoencephalog raphy. Among those patients dying within 3 weeks, 35% underwent brain autopsy.
Hospital Admission:
As shown in table 4, about 85% of the 526 patients were under hospital care during the acute phase of their illness. Eight per cent of these were already being treated for other disorders in the hospital when the attack occurred. Cardiac difficulties made up 27%, cerebral insufficiency and TIA 16%, general symptomatology 16%, and a variety of other specific medical and surgical conditions (neoplasms, fractures, etc.) the remainder of such states.
The rate of hospitalization was statistically signifi cantly higher (X 2 and X MH : p-values less than .05) among cases who: were younger, were living in a private household (particularly alone), had sustained some form of difficulty regarding consciousness (espe cially, the somnolent or semicomatose state) as a result of trie stroke, had experienced no stroke in the past (first-ever cases), had undergone a myocardial infarc tion and had experienced stroke onset during the latter half of the day (13:00-24:00 hours). The above rela tionships persisted after adjusting for age. Admission to hospital was not found associated with: sex, marital status (after adjusting for age), a history of heart condi tions (other than myocardial infarction), diabetes mel litus or hypertension, difficulties with daily self-care or bladder control prior to stroke occurrence, the pres ence (and extent) of motor and speech deficits resulting from the attack, stroke type, and day or month of onset. The vast majority (80%) of admitted patients, re gardless of age or sex, was being treated in the hospital within one day of the attack (90% within 3 days) (table  5) .
The 82 cases not in the hospital were being cared for in the following places: 53% in a private household (10% were alone), 35% in an old-age home, and 12% in a nursing home.
Three-Week Case Fatality
Thirty per cent of the stroke patients (N = 526) died within 21 days of onset (19% during the first week and 8% within one day).
Hemorrhagic (combined intracerebral and subarach noid) cases had a significantly higher case fatality (67%), particularly during the first few days of the attack, than did those patients suffering from an infarc tion (combined thrombotic and embolic, cardiac) (23%) (exact p < .0001). This difference remained after adjusting for age (X MH = 8.204, p < .0001). The more specific subcategories of stroke patients var ied, in the following order (from worst to best), regard ing the chance of surviving within the first three weeks of onset; intracerebral hemorrhage (28%), subarach noid hemorrhage (46%), embolic (cardiac) infarction (58%), and thrombotic infarction (80%) (X 2 = 73.49, d.f. = 3, p < .0001). The latter pattern of case sur vival by stroke type was found essentially in all age groupings studied, and age-adjusting produced little change in the above rates.
In table 6, the case fatality rates are presented by sex and age. Females appear to have, on the average, a poorer prognosis for life during the acute phase of the stroke process than do males (X MH = 2.022, p = .04). This difference is most obvious among cases less than 65 years of age. The older the patient, the worse was the prognosis (Xf,, trend = 12.48, p = .0004).
Discussion
The average annual age-specific and overall stroke incidence rates found in Tilburg from 1978-1980 did not differ substantially from those in other communitybased investigations in Europe and America covering varied study periods since the 1950's."" 14 Likewise, a rapidly increased incidence with age and more fre quent higher age-specific rates for males than females were, as in other places, noted in The Netherlands. Stroke is, for the most part, a disease of the elderly and afflicts often persons with already existing physical and social burdens. In the present study, approximate ly 50% of patients were widowed, single or divorced; 21% were in an old-age home and 4% were being treated in a nursing home at the time of the attack. Twenty per cent of cases required some help from others (2% completely) regarding daily self-care.
The rather high proportion (~ 80%) of strokes as thrombo-embolic infarction, found in Tilburg and oth er populations, 14 points to a major role of atherosclero sis and thrombotic processes in the evolution of most cerebrovascular accidents. Intracerebral and primary subarachnoid hemorrhages comprise about 10% and 5% of strokes, respectively.
The state of consciousness of acutely (within the first 24 hours after onset) affected patients in Tilburg agreed for the most part with those of the WHO centers in Europe and Israel, 13 approximately 50-60% being fully awake, 15-20% somnolent and about 25% semi comatose or comatose. As reported previously, 16 '" hemorrhagic strokes elicited not only more difficulties with consciousness, but also more extreme deficit than infarction. Embolic conditions were found related to more frequent problems with awareness than thrombotic cases, although no such difference was shown in the recent National Survey of Stroke. 17 Motor dysfunction of limbs (had by 80% of evaluat ed patients), for the most part hemiplegia, dominated the clinical picture during the first day of onset. This was followed by impairment of speech among approxi mately two-thirds of the patients. Hemiplegia was more often left-sided than was monoplegia. For motor deficit in general or for hemiplegia alone, however, right hemispheric lesions were just as frequent as left hemispheric ones. Wallace 18 in Australia considering all dysfunction and Walker et al. 17 of the National Survey of Stroke and Steinberg 19 in St. Louis examin ing cases of hemiplegia, have observed the same. Ei senblatter and others 15 found hemiplegia more fre quently right-than left-sided among male patients only. Subarachnoid hemorrhages deviated significant ly from other types studied in having a much lower prevalence of motor disturbance. Patients with infarc- •Adjusted to the age distribution of total cases. tion were found to have more speech difficulties than those with hemorrhage due solely to the very low fre quency of such conditions among subarachnoid hemorrhagic cases. In the patient group of the National Survey of Stroke, 17 however, each of the hemorrhagic categories was equally low regarding speech deficit relative to infarction. In accordance with findings from elsewhere, 15 , n disturbances of speech were shown to be more often associated with right-sided motor involvement.
A motor and/or speech deficit appeared, in Tilburg as for most lands, among about 90% of assessed pa tients during the initial phase of the attack. The vast majority of such cases had both motor and speech disorders. These patients suffered a significantly high er proportion of hemiplegia or worse motor distur bance than those with problems of mobility alone.
Approximately three-quarters of assessed cases were measured hypertensive (i.e., > 160 mm Hg sys tolic and/or > 90 mm Hg diastolic) shortly after the attack. Female patients were more often hypertensive than male ones. Patients 65 years or older had also a significantly higher percentage of high blood pressures than those younger. The relationships by sex and age are accounted for predominantly by differences in sys tolic readings. The combined European and Israel case group of the WHO program 13 likewise showed a higher average blood pressure for acute female patients than male cases when only observing the systolic measures, but was unable to demonstrate a similar age relation ship regarding systolic or diastolic pressures. Stroke types did not differ regarding hypertensive status when observing both systolic and diastolic measurements simultaneously; however, hemorrhage did produce a significantly greater frequency of severe diastolic readings (115 mm Hg or more) than did infarction.
The substantiation of the presence of stroke was based upon a rather high proportion of patients under going specialized neurological procedures in addition to a neurological interview and physical examination. The application of computer tomography, in particu lar, during the entire course of the present investigation was an obvious advantage regarding stroke diagnosis compared to that in centers where such a technique was not available. Hospitalization rates for stroke differ among various countries. 13 ' 15 In Tilburg, relatively few patients were cared for out of the hospital setting and when hospitalized were being treated in the most cases within one day of onset.
The present study agrees with most hospital-and by guest on August 19, 2017 http://stroke.ahajournals.org/ Downloaded from population-based patient series in demonstrating a sig nificant relationship of both age and diagnostic type to short-term stroke case fatality. The finding of consis tent differences in such rates by sex is lacking in the literature. Female patients in Tilburg presented a poorer survival prognosis in the acute phase of their disorder than did males, in particular among those younger. The latter can, to a great extent, be accounted for by the higher proportion of hemorrhages in females at these ages.
